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Food Safety

The U.S. Department of
Agriculture (USDA) oversees
the safety of raw meat, poultry,

eggs, and egg products. USDA’s tra-
ditional inspection system for meat
and poultry has relied largely on
sight, touch, and smell—which were
appropriate when the first major
meat inspection law was passed in
1906. This carcass-by-carcass
approach was developed in an era
when the goal was to protect con-
sumers from obvious abnormalities,
such as visible lesions and other
signs of animal diseases. 

Since then, microscopic hazards—
such as pathogens (bacteria, para-
sites, fungi, and viruses that cause
human illness)—have attracted the
attention of regulators and public-
health authorities. Carcass-by-car-
cass visual inspections cannot detect
these hazards. As a result, USDA is
aggressively modernizing many
aspects of the current inspection sys-
tem to detect and reduce these
microbial hazards. 

In July 1996, new rules for meat
and poultry processors and new
testing procedures for plants and
Federal inspectors were promul-
gated. The new system relies more
on preventing contamination on

meat and poultry, whereas the old
system relied more on after-the-fact
detection of defective products.

The economic issue of concern is
how best to achieve the goal of a
safer food supply. Although regula-
tions governing the production, pro-
cessing, distribution, and marketing
of food products may reduce food-
borne illnesses, these regulations
may also increase costs to producers
and potentially raise the costs of
food to all consumers. The task is to
ensure that the regulations maxi-
mize the net benefits of increasing
food safety. Economically efficient
regulations are those where the
incremental benefits of safer food
equal the incremental costs of
achieving food safety goals. 

The U.S. Centers for Disease
Control and Prevention (CDC) and
USDA together have determined
that up to 5 million human illnesses
and 4,500 deaths occur each year in
the United States from consuming
meat and poultry products contami-
nated with Campylobacter, E. coli
O157:H7, Salmonella, Listeria monocy-
togenes, Clostridium perfringens,
Staphylococcus aureus, and Toxoplasma
gondii. Slaughtering, defeathering,
and processing all provide opportu-
nities for contamination of meat and
poultry from the bacteria found in
the gastrointestinal tracts and on the
hides and hooves of some animals.

Fecal contamination is the main
source of pathogen contamination of
carcasses.

USDA has already taken many
other actions to reduce bacterial con-
tamination of meat and poultry,
which will in turn reduce the extent
and severity of foodborne illness in
the United States. A sample of these
actions include mandatory safe-han-
dling labels for raw meat and poul-
try products, increased funding for
food-safety research, establishment
of a USDA liaison at CDC, and the
creation a new position, Under
Secretary for Food Safety, which
reports to the Secretary of
Agriculture.

Modernization Plan
Focuses on Prevention 

The Food Safety and Inspection
Service (FSIS) is USDA’s agency in
charge of meat and poultry inspec-
tion. As part of their ongoing efforts
to enhance the safety of meat and
poultry, FSIS is implementing a
comprehensive strategy to modern-
ize the 90-year old inspection pro-
gram. There are four essential ele-
ments of this new food-safety
system:

• All State and federally inspected
meat and poultry slaughter and
processing plants must have a
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Hazard Analysis and Critical
Control Points (HACCP) plan.

• All State and federally inspected
meat and poultry plants must
develop written sanitation stan-
dard operating procedures to
show how they will meet daily
sanitation requirements.

• FSIS will test for Salmonella on
raw meat and poultry products to
verify that pathogen reduction
standards for Salmonella are being
met.

• Slaughter plants will test for
generic E. coli on carcasses to ver-
ify the process is under control
with respect to preventing and
removing fecal contamination.

Hazard Analysis and
Critical Control Points
Plan

USDA now requires that all meat
and poultry plants develop HACCP
plans to monitor and control pro-
duction operations. These plants
must first identify food-safety haz-
ards and critical control points in
their particular production and pro-
cessing. In addition to biological
hazards, such as pathogens, food-
safety hazards include chemical and
physical hazards, such as chemical
residues and metal fragments, that
may cause a food to be unsafe for
human consumption. A critical con-
trol point is a point, step, or proce-
dure where controls can be used to
prevent, reduce to an acceptable
level, or eliminate food-safety haz-
ards. 

As part of the HACCP plan, these
plants must then establish critical
limits for each hazard at a critical
control point. Monitoring activities
are necessary to ensure that the criti-
cal limits are met. In their HACCP
plan, each plant is required to list its
monitoring procedures and frequen-

cies. HACCP also includes steps for
recordkeeping and verification,
including some microbial testing of
products to ensure the HACCP sys-
tem is meeting the target level of
safety for specific pathogens.
Slaughter and processing plants and
FSIS share responsibility for verify-
ing the effectiveness of the HACCP
system.

HACCP will be implemented first
in plants with more than 500
employees. Seventy-five percent of
meat slaughtered occurs in large
slaughter plants. The effective date
will be January 26, 1998—18 months
after the July 1996 rule was pub-
lished. In plants with 500 or fewer
(but more than 10) employees, the
effective date will be January 25,
1999. In very small establishments
(those having fewer than 10 employ-
ees or annual sales of less than $2.5
million), the effective date will be
January 25, 2000.

Sanitation Standard
Operating Procedures

USDA’s new regulation for
pathogen reduction as published in
the Hazard Analysis and Critical
Control Point Systems final rule
requires that all State and federally
inspected meat and poultry plants
develop written sanitation standard
operating procedures to show how
they will meet daily sanitation
requirements. This element is impor-
tant in reducing pathogens on meat
and poultry, because unsanitary
practices in meat and poultry plants
increase the likelihood of product
contamination. Plants must docu-
ment and maintain daily records of
completed sanitation standard oper-
ating procedures, and any corrective
and preventive actions taken. Plant
managers must make these records
available for FSIS inspectors to
review and verify. Inspectors will
perform hands-on sanitation inspec-
tion to verify plant’s records. The

sanitation standard operating proce-
dures’ requirement for all sizes of
slaughter and processing plants
became effective on January 27,
1997—180 days from the date of
publication of the final rule.

FSIS Will Test for
Salmonella...

FSIS testing for Salmonella on raw
meat and poultry products functions
as an independent regulatory
requirement and as a measure of the
effectiveness of the plant’s HACCP
plan. All plants that slaughter and
grind meat and poultry must
achieve at least the current baseline
level of Salmonella control for the
product classes they produce.
Salmonella was selected for testing
because it is the most common cause
of foodborne illnesses associated
with meat and poultry in the United
States. Plants must meet the
Salmonella standard on the same
time tables as they meet the HACCP
requirement.

...And Slaughter Plants
Will Test for E. coli

Slaughter plants will be required
to test for generic E. coli on carcasses
to verify that they are preventing
and removing fecal contamination.
Generic E. coli was selected because
of the scientific consensus that it is
an excellent indicator of fecal conta-
mination, because the analysis is rel-
atively easy and inexpensive to per-
form, and because levels of E. coli
contamination can be quantified.
One type of E. coli—E. coli
O157:H7—causes foodborne illness
and, in some cases, can lead to
chronic kidney failure and death. E.
coli contamination is not directly
correlated with Salmonella contami-
nation, which is affected by other
factors as well, including the health
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and condition of incoming animals.
Therefore, the pathogen reduction
standards for Salmonella and the E.
coli testing complement one another. 

The E. coli performance criteria
are intended to provide an objective
point of reference that will help
slaughter plants and FSIS ensure
that plants’ process controls are pre-
venting and reducing fecal contami-
nation of meat and poultry prod-
ucts. These performance criteria are
based on FSIS survey data on the
prevalence of E. coli in raw products.
These criteria could also be a factor
in triggering regulatory action when
considered with other information
and inspectional observation. 

Plants, regardless of size, were
required to begin testing for E. coli
on January 27, 1997. Plants were
given an additional 6 months to gain
experience in conducting these tests
before FSIS personnel begin review-
ing the test results as part of their
inspection routine.

Enforcement Strategies
Outlined 

Implementation of the four essen-
tial elements of USDA’s new food-
safety system follows a schedule. In
general, larger establishments are
expected to comply sooner than
smaller establishments. If FSIS
inspectors find violations of these
new requirements, enforcement
action will vary, depending on the
seriousness of the identified prob-
lem.

USDA’s first concern will continue
to be preventing potentially unsafe
or adulterated products from reach-
ing consumers, which could mean
detaining products at the plant or
requesting the company to recall the
products. Violations of an establish-
ment’s HACCP and sanitation stan-
dard operating procedures will be
noted by inspection personnel. A
pattern of minor violations may

result in suspension of inspection if
it is an indication of a systemic
problem of noncompliance or
underlying food-safety concern.

For more serious violations
involving adulterated or contami-
nated products, inspectors may stop
production lines until failures in
HACCP and sanitation standard
operating procedures are corrected
and the plant provides measures to
prevent recurrence. Inspectors may
also identify specific equipment,
production lines, or facilities that are
causing the violations and remove
them from use until sanitation or
other problems are corrected.

Repeated or flagrant violations
will result in other administrative,
civil, or criminal penalties, after due
process of the law. For example,
improper maintenance or falsifica-
tion of records would have poten-
tially serious implications that may
lead to withdrawal of inspection,
because accurate recordkeeping is
essential to the functioning of sanita-
tion and HACCP systems and to the
production of foods safe for human
consumption. USDA will continu-
ally monitor and adjust its enforce-
ment approach during this program
transition to ensure its enforcement
activities are effective, fair, and con-
sistent.

Benefits and Costs of
HACCP Compared

USDA’s Economic Research
Service (ERS) worked with FSIS to
estimate the potential savings in
medical costs and lost productivity
associated with the new meat and
poultry inspection systems when
they are fully implemented. ERS
estimated the costs from illnesses
caused by seven major microbial
pathogens in all food sources in
1993 to be between $5.6 billion and
$9.4 billion annually. FSIS used ERS

estimates for Campylobacter, E. coli
O157:H7, Salmonella, and Listeria
monocytogenes and calculated that
the portion of these annual costs
attributed to meat and poultry is
$0.99 billion to $3.69 billion.

The overall benefits of pathogen
reduction will depend on how suc-
cessful HACCP is in reducing
pathogens and preventing new cases
of foodborne disease. FSIS estimated
the costs of HACCP incurred by
meat and poultry processors and
FSIS over 20 years to be $1 billion to
$1.2 billion (discounted to 1993 dol-
lars to put future HACCP costs at
the same point of reference). Using
the low estimate of medical and pro-
ductivity costs, FSIS determined that
if HACCP reduces these illnesses by
15 to 17 percent, then the benefits of
HACCP outweigh the costs. If the
high estimate of medical and pro-
ductivity costs applies, then the ben-
efits of HACCP outweigh the imple-
mentation costs as long as at least 4
or 5 percent of illnesses are averted. 

Outlook for Safer Foods
As USDA continues to strengthen

the meat and poultry inspection sys-
tem, other initiatives are underway
to promote food safety. The U.S.
Food and Drug Administration
(FDA), which also has responsibility
for monitoring food safety, is imple-
menting a HACCP system for
inspection of seafood products. 

A governmentwide effort is
underway to promote the safety of
eggs and egg products. USDA, FDA,
and CDC, along with State officials
and private organizations, are exam-
ining the possibility of HACCP sys-
tems for eggs and egg products, tar-
geted specifically at reducing the
incidence of Salmonella enteritidis.
Salmonella enteritidis is considered
one of the leading causes of food-
borne illness in the United States.
Over the next few years, these
changes and improvements in our
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systems of food-safety regulation
and inspection can be expected to
improve the safety of the Nation’s
food supply.
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